Fitopatol. bras. 30(2), mar -abr 2005 explain the role of seedborne F. semitectum in seedling diseases.
In Brazil, reports about the occurrence of Fusarium in cottonseeds are restricted only to Fusarium spp. without specifying the species involved and their effect on seed and seedlings (Pizzinatto et al., 1994; Soave et al., 1999) . Therefore the importance of F. semitectum in the Brazilian acid delinted cottonseed is not known. This fungus is common in seeds of dicotyledonous crops growing in warm and humid climates, and in legume crops like soybeans and dry beans it constitutes the major portion of Fusarium species that colonize seed. In these two crops the seedborne F. semitectum can cause seed rot, collar rot and root rot, with significant correlation between proportion of infected seeds in a sample and percent seedling emergence and seedling collar rot (Dhingra, 1978; Dhingra & Muchovej, 1979; Dhingra & Acuña, 1997) .
The following study was done to determine the role of seedborne F. semitectum on seedling emergence and seedling diseases and determine the cause of inconsistency in the symptom development on seedlings when cottonseed lots containing high proportion of contaminated seeds are planted in sterile sand.
A sample of acid delinted cottonseed 'Makra´ was used in all the tests. This samples was selected because of high seedling emergence rate (97%) in autoclaved sand, and production of lesion free seedlings. The blotter test revealed incidence of Aspergillus flavus Link (2%) and A. glaucus Link (3%).
The isolate of F. semitectum was randomly picked from a cottonseed during the routine blotter testes. Initially for seed inoculation, the conidia of the fungus were produced on potato sucrose agar in culture plates at 25 o C under near ultra violet light (12 h photoperiod). To collect the conidia, the culture plates were flooded with 10 ml of water, and the conidia were dislodged using a soft brush. The conidial suspension thus obtained was collected in a beaker and the conidial concentration was adjusted to 10 6 /ml. Cottonseeds were inoculated by spraying 20 ml of the suspension on 300 g seeds in a laboratory scale rotatory seed treater. The seeds were kept rotating until surface moisture had dried. The control seeds were treated similarly with water only. These seeds when planted in autoclaved sand, emerged normally and no disease symptoms developed on the seedlings, which indicated that the externally seedborne inoculum of F. semitectum did not affect seed and seedling quality of a cottonseed lot.
To simulate internally seedborne inoculum, the fungus was cultivated on moisture restricting culture medium as described by Machado et al.(2001) , by spreading 2 ml of the conidial suspension over the medium surface in culture plates of 20 cm diameter. After the fungus had uniformly grown over the entire surface of the medium, surface disinfested seeds were spread, in a single layer, over the colony and exposed to the fungal colonization for 24 or 48 h at 25 o C. The control seeds were placed on the medium without the fungus. After the each exposure period the seeds were removed from the culture and allowed to dry over a laboratory bench for 24 h. To determine if the fungus had penetrated the seed coat, 25 seeds from each exposure period were surface disinfested by soaking for 1 minute in 2% sodium hypochlorite followed by rinsing with sterile tap water, and with the use of forceps the seed coat was separated from the embryo. The separated seed coats and the embryos were placed on moist blotter paper in culture plates and incubated for five days at 25 o C. All the seed coats from the both the exposure periods, but none of the corresponding embryos, yielded F. semitectum, which confirmed that only seed coat had been colonized and the fungus had not reached the embryo. Although all the seed coats yielded the fungus, the growth intensity was visually greater on seed coats from seeds exposed for 48h. The intensity of the fungal growth indicates higher inoculum in the seed coat, which however could not be quantified.
The surface disinfested inoculated and control seeds were planted in autoclaved sand in perforated plastic trays (50 cm L x 25 cm W x 25 cm D). Each tray receiving 50 seeds represented one of the four replication of a exposure period. The data as to seedling emergence, and symptom development on the emerged seedling was monitored until appearance of the first permanent leaves. Isolations were made from the some of the randomly picked non-emerged seeds, and also from the lesions appearing on any part of the emerged seedlings.
The emergence rate of seeds exposed to the fungal colonization for 24 h was similar to that of control, but 36% of the seedlings showed a small (1 to 2 mm) reddish dark brown necrotic lesion on the collar regions, without apparent effect on the seedling growth. The lesion expansion was slow and did not girdle the collar. The isolation from these lesions always yielded F. semitectum. On the other hand, when the seeds were exposed to fungal colonization for 48 h the seedling emergence was reduced by 25% and all the emerged seedlings had some kind of lesion on the roots, collar or the primary leaves and the isolation from all such lesions yielded F. semitectum (Figure 1 ). Negative geotropism occurred on 15% of the seedlings. This symptom was characterized by the upward extension of the radical with the narcotized root tip, and the necrosis expanded to the entire radical, while the hypocotyl continued upward growth with the primary leaves buried in the sand. The necrosis on the radical continued to extend towards the hypocotyl inciting a dry rot ( Figure 1A) .
On all the remaining normal emerged seedlings, dark reddish-brown expanding lesions developed in the collar region, which with time girdled the hypocotyl. The lesions extended downwards to the roots resulting in the dry rot of the tap and lateral roots, leading to seedling mortality. Seedling damping-off without prior wilting or mortality was seen only occasionally. These lesions could be confused with those of Rhizoctonia solani, but differed in the sense that R. solani lesions are mostly soft rot-type and expand more rapidly upwards to hypocotyl resulting in damping-off, while F. semitectum lesions were dry rot-type, with more rapid expansion towards roots and the damping-off resulted from necrotic girdling of collar and the upper tap and lateral roots. Fitopatol. bras. 30(2), mar -abr 2005
Extensive hypocotyl colonization by F. semitectum usually occurred after seedling mortality ( Figure 1B) . In many cases the shedding of seed coat was delayed, which remained attached to the primary leaves resulting in a extensive reddish brown lesion on the leaf leading to localized dry rot. The disease portion then fell out giving the leaf a shredded appearance ( Figure 1C, D) .
The surviving seedlings continued to grow, but most of them succumbed to extensive dry root rot ( Figure 1E strong winds or heavy capsule load thus affecting total yield.
The results and observations from this study show for the first time that seedborne inoculum of F. semitectum in cotton can cause seed and root rot of seedlings and growing plants, only if the pathogen is internally seedborne, since no effect was observed when the seeds were surface inoculated. Even when internally seedborne, the degree of damage appears to be related to the quantity of inoculum present in the seed coat, since neither emergence rate nor appreciable seedling damage occurred if the seeds were exposed to the fungal colonization for only 24 h. On the other hand, the exposure for 48 h resulted in appreciable seedling emergence loss and seedling damage, even though the fungus had not reached the embryonic tissues. The symptoms caused by the seedborne inoculum of F. semitectum may not be specific and can be confused with those caused by R. solani and the root rot symptoms of Fusarium solani. But none of these pathogens when seedborne, is known to cause negative geotropism in cotton. The continued root rot of post-seedling plants also suggests that the damage may not be limited only to the reduced stand due to poor emergence and seedling blight, but the seedborne inoculum can damage the growing plants, although the type of damage could not be ascertained at this stage.
The lack of correlation between the proportion of F. semitectum infected seeds in cottonseed lots and appearance of symptom in seedling test as seen in seed pathology tests, can be explained on the basis of inoculum potential in the seed coat, which on the other hand is reported to be related to the climatic conditions during the reproductive phase (Klich, 1986; Davis, 1977) . Fusarium semitectum is known to cause considerable damage by inciting cotton boll rot in India and Columbia under hot and humid conditions (Krishnamurthy & Verma, 1974; Restrepo et al., 1978) , which indicates that seed colonization and thus seed inoculum potential may be related to the boll rot severity.
Although the occurrence of F. semitectum in cotton seeds and its pathogenicity on cotton seedling roots through artificial root inoculations has been reported earlier (Ray & Mclaughlin, 1942) , this is the first report to elucidate role of seedborne inoculum in causing an array of diseases on cotton that involves, reduced seedling emergence, negative geotropism, leaf tearing, and collar rot leading to root rot. The appearance and the severity of symptoms, however depends upon the inoculum potential in the seed coat.
